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(57) Abstract: By using an anticancer agent having a unique structure 
which is never been reported as being transported by a known transporter 
protein capable of imparting tolerance to cancer cells, a cell line tolerant 
to this anticancer agent is established. Then a cDNA encoding a protein 
which is expressed at a high level in this tolerant strain is successfully 
isolated. Use of this gene together with the an anticancer agent and to 
select an anticancer agent which can be administered to patients with 
cancer. Moreover, a candidate compound for an inhibitor of the transporter 
can be screened thereby. By using a combination of the inhibitor thus 
obtained with the above-described anticancer agent, the sensitivity of 
cancer cells tolerant to the anticancer agent can be enhanced. 
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iOAB C G 2 ^ >/^l^ilt^§il mm »cDNA 

£<, e c D N AWtSIHM t^tl) t 'J 3^ ^ l/tf H 

lfcSB«©cDNAfc£W»©ISfffi\ -en 6 fcffiffi^RNA, 
ScD N A0DE3*J©— ffi&^tr^fc:*- Un^ ^ F £ 8 2 P £t?*BHU 

yADNA7^77U-t/W7''J^X$t5ut}:iDX^'J-z>^tl) 

-->TOutfeTf^o — ^DNAH MtL«\ 1 JdlBUfe 

-&T— fcU D N A U #— if 2 ii-^^t^^O § £ £ S 
(Khorana, H. G. et al. , J. Biol. Che 

m. 251, 565-570 (1 9 7 6) ;Goedde 1 D. V. e 
t al., Proc. Natl. Acad. Sci. USA 76, 
106-10 (1 9 7 9)). 

^tssttstt & m%mmmm s fc * \zm ^ § n t § . -r ^ 

13, *^t^«nt?LIfrft»IJteOmRNA*— je^^^Tjfiffib, *3§9J3©#U 
5? # H £ ^ n— y <h b 7c 7 —if WW ^ U y-f if— -y a > «k o T, 3c V* 

te, iUiRNA**^©* U * £ 1/*5F- F <DlB#I±^W ^ Xt5*^ 

T#^>^y^-r ^— 1>7 h^^TRT-p cRzifom, Pizfco^mz&x) 

iABCG2mRNAMIteU mRN A*©jfl3PJ5SS&l&ait LTtufH©— 

^^ABCG2^>/^I{c#f^mRNA^fe^7^DNA 
^ffii-^Tc^^, ABCG2^>/^R04 8 2 #g©Tjl/^- >$l»©n F 
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Mx.te\ I5^J#-^ : 1 fc*£n«4ft£E#lfc*5V>T\ 1 4 8 9mB(DMM (G, 
&m%m) £*atT 15-100 CD^ttbfeDNAEW^fctt^ODfflMW^E^ 

e>*fimbfcmRNA^t/W^U^X$^Ji|E^MSft©^*SB^J^aii-S 

OABCG2^>/^g$n-Ft5DNA (M*.fc& IH^J#^ : 1 fCfBHc© c 
DNA) £M^&fg^^-fc:#AU ^^^-^lSM)Sf:#Al/T# 

b a 5fe A B C G 2 # > A° ^ £ ^Htx. ^ ^ ^ £ l, T n gj-f- § - t ^Bjf g-e & 

T£ feoT^n^^MPM^n-r, tmifxyx u yr • n u (e 

scherichia coli) <Z)±!-£\ 7°7X5 (R 
osenberg, A. H. et a 1 . , Gene 56, 125 
-3 5 (1 9 8 7)), pGEX-1 (Smi th, D. B. and J 
ohnson, K. S., Gene 67, 3 1 -4 0 (1 9 8 8)) 
UEtfm^znZo WW«yy*f7*nY-ft7 • (Schiz 
osacchar omy c e s p omb e) <DWsn\Z.\%,- 7°77,5 F^^^ 7 — 
pESP-1 (Lu, Q. et al. , Gene 2 0 0, 1 3 5 - 

144 (1997)) tzE-mm^t>nz>o m^^mmom^z^ a^-l 

n^J^^^-pBacPAK8/9 (^n>^^&) £>tl3 0 

O, hhHeLalMt*©!^, pMSG (77ytA • 7 7^> / 7tt) , 
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pcDNA {A >b'hn^x>&) UE(D^^—ifim^^ti^>o 

m&mm tmm^^ $-\z£r> m^mm\z^D n A^m^^nrzmm 
<d a mT&m 5 & s ^tn©»T$o t % & v>„ iz \^a<d «t 5 

HanahanS(Hanahan, D. , J. Mol. 
Biol. 166, 557-580 (1983)), M^?Lfe (Dow 
er, W. J. et a 1. , Nucl. Acids Res. 1 
6, 6127-6145 (1988)) &£T?ff 5= IP*OD^3C3fc$l^ M 
X7iD77XhS(Beach, D. and Nurse, P., 
Nature 290, 140 (1 9 8 1) ) , il'Jf^AS (Okaz 
aki, K. et a 1. , Nucleic Acids Res. 18, 
6485-6489 (1990)) &££«fc tffrfrtlSo MMBI§©i#«3« 
ft /Kt/f^ 7 ny- (B i o/T e c h n o 1 o g y) , 6, 4 

7- 5 5 (1 9 8 0) ) /^^{C|2«|©^^oTfT5^i^T-#^.o UfI?L»#J 
tt^\0lMDNA(Z)iAH U >m*;VvCi^?S (Graham, F. L. 
and van derEb, A. J., Virology 52, 45 
6-4 6 7 (1 9 7 3)),DEAE-T^Xf7>S(Sussman, D. 
J. and Mi lman, G. , Mol. Cell. Biol. 4, 
1 6 4 1 - 1 6 4 3 (1 9 84))Jj3j?7x^a>S(Felgner, P. 
L. etal., Proc. Natl. Acad. Sci. U S A 
8 4, 7 4 1 3 - 7 4 1 7 (1 9 8 7)),tI«(Neumann, E. 
et al. , EMBO J. 1, 841-845 (1 9 8 2) ) 

ffift^T- Fomm^mzm-rz* wmmmz&^x%M^tc.m.%kX&>n 
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>SS©^^, ^;V^^>S h^>X^x^— if (GST) ^^^fg^LfeS4 

§^tlIj;i9iI-ri)^i^Tf^ (Smi th, M. C. et al. , 
J. Biol. Che m. 263, 7211-7215 (1 9 8 8) ) „ 

^^>S h7>X7i7- if (GST) <h<75Bi!j^r^>A 0 ^M < hbT^$n^ 
fcs£>> GST m tH4 1/ 5? > ^M-a 3 £ t «fc D Hi ^ >/\° ^ ® ^SST # § „ 

^lUI&IM 1 , ^ >A^K I , 3 8 9 -4 0 6, m^b^lRlAJ #i0 D WiS 

h AB C G 2 ^ b< ^©^^ H^4t§o *rCf« 

^&#it-r^Tv?rLA> h (FIA^FCA) h^Zff oTfe c£V^ fg^fciu il 

Kf£©fl§m, UT(Dt\i<ft 5o ^HJcoABCG2^>A^Kfeb< 

ii^BBfisfctiu >Agp§SK-r^ 0 zvmm&itwj >/^mz^n^>m 
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yj—tz&zftm, >A j pm&it#im%m^rzT74-y u j -*» mz «fc 
>n#9HD774—^4— ^M<DftLmzm^t>n%>4&, ^mm<D\i f- ab c g 2 

D B^*LSKr4lrilWaa*T?<Z5«fe fc N AB C G 2 ^>/^*0»SiSlftfflb, ^<MfHI^ 
hhM£rL#:«, TW'kW7Wajtlll *»ABCG2 

m g e Hii^^jt^^ffim^, -^uxmmmm j 5 5 8 

LttA-r§utfciDiil?f§(Neuberge r, M. S. et a 
1 . , Nature 314, 268-270 (1 9 8 5) ) . fc 
hfitflca, M^^thiAnMfcY^t*^0ABCG2^>/^»^ 

ztiz^v mmT% z t & m n? & § . 

^FlcWTSo *^<D rr>^ir>7,^^l/^FJ te*fPJI<£>ABCG2^ 
> A * R43 «fc t#e-©ffl5#^ ^ H * 3 - F t" £m R N A ©ffit<Z)g|tfh ^V^«. 
mRNA0 5 ' *fctt3' *^<g«©ftj»CDlK^t«FS«Ifc/W^Uy-rXU 
mRNACD»i?*B&ih , r#SE3?!I*^rrs s fe© , ra&S. 7>tt>ZZ& i/^-^ 
Fa^OABC G23 7 W^SS^^^^X^ HSn-Ht5cDN 
AiH^J©fiSt©^i:#M^^A-r^U ^XU5§ffi^Ml#§. jMfcWlc 
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>t5ut*tTf5. ^©T^t^^^Utf HttRNA, D NA, & 
£V^«£tl7t^g£ (RNA, DNA) T&oTfeJK, f«£nfctf, 

T>tt>xzi7Utt\*<Dmmm&\z, ^mm&i&M&mk, abcg2^ 
>/^?w<D&fafo^&fo^(Dmfc^ L mm&, *sv^sab c g 2 ^ >/\°^sc<z)3e 

pTHt?&S^^— ^2*S#-r*^j£-Ct>^Vio 1-511965T 
^»i4M5i^>/1^M^n-FT^t: hMDR 1 :fe«fc£*MR Pate^CD&S 

5 5 o *li©7 >f -fe >7 7 ^ 1/ F H*^i© A B C G 2 ^ > 
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mRNAitfcli»^>/^R (#U^7^F) S#:©*^JlHIE#li.il©^n 
£fr e> — *8 mt£jjfe~? R N A £tft ffi b , *^gBJ CABCG2^>;^R§n-H 

oonan, K. E., et. a 1 , Proc. Natl. Ac 
ad. Sci. USA (1990) 87, 7160 - 4 SOS F 
utscher, B. W. , et. a 1 , Anal Biochem (1 
9 9 3) 2 1 3, 4 1 4 - 2. 1 ) fcipDTRT- P C R&frS ££fc«fc 
oT, K^>/^K©mRNA*<0«!J££fx ~5^\ imRNAtOlf^f^r 

kissed. 

^tefciE^fc r$v*J « (Beck, W. T. , e t . a 1 , C 

ancer Res. (1996) 56, 3010 - 20) jC*PUfc 
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®fODM-&£E&**r<S$/St, (n) *^i©AB C G 2 ^>A°^I^tt§ AT P 

a s em£(Dmmik&mz&z>m§i4k?tm.m-?z>mn 0 (a) *§pj©abcg 

ti^i©#fiT^i©AB C G 2 d? >/^ISfe^©^^f H 
^Mtt^tiSt^Ii, (b) X@ .(a) T&ffi£ftfcSg'&?£1££, ft 

yAizm&Lfcmm, m?>A?nhv< ^©g&^r/rP F^mmmizmmis 

/MS (Leier I. Journal of Biological C 
hemistry. 269 (45) : 2 7 8 0 7-1 0, 1 9 9 40^1: 

U^V-A±fcH«i?!cL/fc^i (An b u d k a r , S. V. 5, Proc. 
Natl. Acad. Sci. USA(1 9 9 2) 8 9: 8 4 7 2 - 
8 4 7 6<D^£fc2pDTm®T#£) fr«HT&oTfc<fcV* 0 X^U~~>^»J 

^ne)t$!iPS$tl75:t/i 0 *fPJ3©fc hABCG 2^>A^M£S®{k-£-#J 

n^^m (Mx.«\ m&m&tkMmk^i&ytmmizjzymm-r %>) net 

#T#<S&;^ 7fellfDtt^li(D±^tt3ti: (Cornwe 1 1 MM. £>, P 
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roc. Natl. Acad. Sci. USA. 8 3:3 8 4 7- 

50, 1 9 8 6) <&%mz.mv> &tt\tt<Di$ft<*7<?\*£.ytmft 

«&*&{t£*fclu *5§BJ3©AB C G 2 ^ >A°^«*fet«©^^^ H £XK 

(□) ©&lfS£#!f?Trs £ £^ £&3«§BJ1 ©X ^ U -n>^^^, (a) 
«ttfc^&©#ftTT#SS9!GDAB C G 2 ^ >/^^M*fet«(DgI5^y^ 
SIfb^#I^$tfef|[:4C§ATP a s e^tt^iSt?>Ig> 

(b) X@ (a) l?»[iJSn&ATPasefitt$, iii^WSTtO 
ATP a s efgteiJfc&U *58iCDAB C G 2 ^>/^RjW5 AT P a s 
e «tt©SKYb^«b «fc S fS'f4<b & MTT § £S*RT S IS £^tr „ 

^\ $sf £ l < ra-r > h P^;w\^/-;i/^^^f, Mx. ^^-a^ tr> e n§ . 

ATP a s e?g'[4«-|§^/&^> WA&AT P fiDjW*^hBK: ioT4i;§ii 
U ymom^it^mmt^ (Adam B. ShapiroS, Journa 
1 of Biological Chemistry. 269:3745- 

3754, 199 4 mo ^Miic^Dij^Tii ji t.ifl~^^^> 0 mmmt^m 

©#ftTO^ATPa s e iiift^0##i5ETfcl5it§ATP 

CG2^>/^^ftSATP a s e ffittOSllk^tlfc «fc£flH£ffc&Mrr 

24 



WO 02/28894 



PCT/JPOl/08112 



(A) <D®&&UmTZZtfr*>fc%*$&W<DX2V—~>>fj5ffi^ 

I-©^Stt*^i© AB C G 2 ^ >/^l t fc^O^^ H Sttl 

tr) ©li/MS, $»^»V^i|fiabfcM^>A^K^fc«^©^^y^F^U^V 
— A±JCf?HlJ^bfc/jNig&MVi, (a) ^-fb-&*©#ieETT?C.n&0/hflSlfc:« 

tl)Ig, (b) X@ (a) TilJS^nfe/MS^^I^^tlfeMSK^ 

© A B c G 2 * yn & M £ fc «*-<&«5^ ^ F K: <fc S »aER^*©BtlftSyg 

ttsE#rr*««*3iiwr*xs^tr. jyTO^s, mx.\*j. bui. c 

hem. 2 6 9. 2 7 8 0 7- 1 0 ( 1 9 9 4) ©fB^C^Cfc^&fc^oTH 

iz&nz/mpw&mnfc&mm mm) ^m^m^htum^, mmmit 
&m\z* *^©ab cg 2 ^^^isfca^ci^^ Fiz£&mmnfc 

m~ <D&mt&?&m<D ab c g 2 ^>A^»^fe«^©gR^y^ n^ttsi 
tc^iib7cB^M©,m m&>^?n&mm^%£5izmmhfcMMfemfo&^ 

@> (b) x@ (a) ^mfezntcmmwzwmisntzmmnik^mt:. 
mmmit^mmtET^mm^\zwm^nrcm^mit^mm.t^^, ^mmo 
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izmivrcmmomm m?>^ym%mm^&£oizmw^f£j&nmmfe%:^ 
ts) %mi<\ (a) mmte&*>wm(D&n{b&to&mmt£i£* mmmzmn 
M$tt$t§ig, (b) fg«^^©#ftT, xm (a) -e#etifdffl 

u (c) x@ (b) T?ijj^$nfeMHSrt^^i«K^%«^, mmffiib&mft 

$i3rS#J»*^f-5'Xig^tro ^HC9^?£«, Bruin, M. £>, 

Cancer. Let. 146. 117-26 (1999) OfBlcfc^PDT^^ 

&m \Z Pg^ b & V * IBIS 1*1 IC Mii b & & /O^^^gH^ ©ABCG2^>/^ 

>ghfz:Mn<k&mmfez\nt><Dmm\z£ D^tn (»^ii©±^«»^'i4«^ 

n^mm\HmmmxmM^m mm) ^vm^m^^tcm^z. tfm&tt&m 
\z, *5§^<dabcg 2 & >A2M&rM^<Dfflft^7*^\z\z&&mmmk&m 
(Dmmmmfe&m.m'rzmik&G'rzhmmztiZa &rc, m—, f§-, mx© 

m&>A?M%mm^%&5\zmwvtzMMfemfc*^t5) %m^\ (a) m 
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)gt^ij£t§is, (b) xn (a) T?mmisnfttmfflm&&. mm 

& © ^ > A° ^ & § V * h n > H U T \z 43 3 Mtc©* <D m& 2 £ 

(dab c g 2 ^>/\°^K^ii#i-§mm^®urc#jH«iim^H-r?)^m©^ 
ftm^M-r&t^T&^o Mfc^tu-ns, ^>a^, 

©ABC G 2 ^>/^I^SbTV^tt^tLTAB C G 2 ^>/^l©X 

ntu%m.mmhmmiz&^z> ztiz^y, z\(Dmmm<Dm$kitmwL~tz> z. t 
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znz\z£^Tffit>mi£znz>%(DTm£\,\ 
mmm 1 ] K&m- Am&mmwvMiL •. 
mk<om.± v ttmmikfr s <t&m -Ammmmw&m±L-tz>fz. mz, ot© «t 

•5(C-7^X»li^lEfl»LY», tM$«i«iPC-13|R kh 
^iiiI*HCTl 1 6«©^-ft3«»S^^-A#STTS^^±« 

(HMM 1 - 1 ) T^Xfl^W- ASftiML Y/NR 1 IH»cd#Vl : 
LY»IJfi&«J«>0. 1 AtM ^b-a-tl-A#ftTT2Mr^«Ufe©^, HfCO. 

-£^D-->^U>^ (M^Z ytf^Xtt.) £Jf t^T£»U LY/NR1 

(»M 1 - 2 ) T^Xfl^tJ- AffiittL .Y/NR 2 : 
LY,«£30^0. UM ^H-A??ffiTl?2MF^iS*l/?c©^, MKO. 
3 te^%-A#&TT5Mf!Sm*iU ^WbT^fcn n --$MI2|pIW 
iU LY/NR2t^tfc. 

1-3)1: Mb€r^- AWttJfflflStfeP C-13/NR13 

3 : 

pc-i zmm&i. i p.u<D4\:&®-A&&TT?5mmmmvTW-m-2nrz 

4fbTtfena-- £j£8IU PC-13/NR13t^tfc. 
(I»M 1 - 4 ) b Mb^- AWttiHHJSI*H CT116/NR1 IEISt*©ff 
Sl : 

HCT1 1 6«HlfiSl. 1 MM©^#/-A#fiTT5jl^*LT«$tl 
fcittlfilllH CT116X13^ $&H20 uMOikSm- A^fiTt 
4MPbU&*U ^WbT^fennn-^milb, HCT 1 1 6/NR 1 

1 - 5 ) M-ASffltt»^Otf : 
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J:D>->^;i/^n->^f#, He L a# 7iif i^^ltrco IHUHeL 

1X10 3 i/we 1 1 3 Id 9 6 h« 

fc„ i£%\z7 2mmt%mvfr(Dt>, m^tcath^u »©^>/^i 

£0. 4%X;P*cn— ^a>-BJ§^T^b7to utl^lOmM^Tr i s- 
C 1 -eiBtr^mb, S PECTRAma x 2 5 0 ^T^tlf (^1/+^- • 5* 
/^X*±) fcT$!ISifcft5 6 0nm, ^t!54 5 0 nmtMfbfc. IC 50 li 

mm(Dmm^5 o%m.m-r^mmmmtvxmmv, wus (Reiati 

ve Resistance) «fe^)^^JcQW'l4m^^*i-r^ I C 50 ffi£^-cD 
Y/NR2«Bjattctt^«j-Ak:^b6 4ffiK fb^-Bt^L2 1 0{g<hi@Jg 
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m 2 . -?vM\&m~ AM&MM¥t<D&mffimMiztt-f%mgm 



LY 



LY/NR1 



LY/NR2 




IC50(jiM) 



0.12 

0.0017 

0.046 

0.069 

0.28 

0.043 

0.015 

0.041 

0.0033 



IC50(nM) 



1.4 

0.029 

0.058 

0.25 

0.52 

0.067 

0.011 

0.057 

0.0071 



12 

17 
1.3 
1.8 
2.1 
1.6 
0.77 
1.4 
1.5 



IC50(uM) 



7.7 

0.36 

0.38 

2.9 

2.0 

0.19 

0.025 

0.081 

0.057 



64 
210 
8.2 

20 
4.7 
4.5 
1.7 
2.0 

17 



mmms] 

(H»J3-1) L Y, LY/NRl, L Y/NR 2tf>S<Z>RNACDBIS : 
LY, LY/NRL LY/NR 2^6>CORNA©flM«OT©^Tff o7Co 

mi x i o 7 (Dmm&bV7°is>mw\z£-DT\z<m. m^mmz^-Dxm^v 

fc 0 -^©^ mm^Q IAshredder (^T^>&) tiol^t^t^ 
XL, RNeasy (^T^r>%h) \Z£X) Total RNA£!H®L-7c 0 
(»J3-2) cRNAOHS: 

Total RNAI^-3 2 fi g \Z7° V— £ UTT 7 - (dT) 24 
#-5§ : 3/GGCCAGTGAATTGTAATACGACTCACTATAG 
GGAGGCGG- (dT) 24 ) £jjn*_, SUPERSCRIPT I I (D^M 
(BRLt) IZ^V^ i#A^7 7-^^TlffiDNA^Mbfco S 
M©it^I®DNA L i g a s e (BRLt) , JkMWDNA Po 1 
ymerase I (B R L&) , TCllR N a s e H (B R L%h) ^^iP^ 

m^o^nv y 7~^m^x 2mmi Q o cxK^f7^fc.w, T4 dnapoi 

ymerase (BRLft) ZffiilJUL 2 ^BDN A&&j$Lfz 0 £ ©.EJfclKtey 
^y-;V: ^nn^VA (l : l) Till, x^7-;w»^ff ofcf£> l 2 

At 1 (D^@7K^fi?Lfe. cDNASj#2. 5Ml:T7 Polymer as 
e (ENZOft) , If^MbbfeUTP, CTP (ENZOft) £«rf£ 
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: 

u0cRNA15^ig^lOOmM MES>1M [Na+], 2 0mM E 
D TA, 0. 0 1% Twe en2 0m/t777-Cij|l^->f 77°M 
ullKSubA, SubB, Mul 9KSubA, SubB, SubCCDN 

U^-Tif-va >§ff ofco DNAY^^D/V-CD^iDNA^^nTl/ 
- tg^) ^ nfc 7 JH tV 7 ^ X X f-> a > (77^^b'Jy^Xft) <D^# 
t L&J&*o TfTo ^©M^CODNA-7-f 7D7 W'— JttfMfct&ftlMH&fc «fc 
oT^-fe^ff ofco £T\ DNA7-f^n7l/-[:S treptavidini; 
ioTi»$nfcPhycoerythrin ( : 61/^a7-7'n-7*t) £Jn 

^.i^m^m^(D^^i g G &>r?m , if^>^n^^ms t 

r e p t a v i d i nirif* (^^-^^ HJ-£fc) £SJfc£?T t^S t r e p 
t a v i d i ntC«fc-3T#Efii$nfePhy c o e r y t h r i n «k o THf65fS 

(§H»J3-4) DNA^i7n7^-T-7©#lr: 

A-f ^if— >a MR^MtODNAT^ ^D7Wtty->f 
7 77+tt- hA°y#-F£fc) fcct^TMgO^^ffofco 

TCo iftR^tbt ©MHy- >f y 7°Mllr V 7 h -7 1 7 (77 

-f^hUi/7Xtt) t i o TffltT-^^Df^ts c 1 1 i ^ xff o fee mm. 

t©ttftti±IBV7 h»7i70C omp a r i s o nflltfrfc J^Tfx^L Y^L 
Y/NR2, L Y t L Y/NR 1 ffll^itilTfTofc. 

ss3R*««fbfcji©3 ooo omm^m^f-cD^'CLY^mvrct 

&\Z, It) L Y/N R 2 ilMW t Wti^LT^fcO^AB C h 7 
-7-7 7 5'J-©ABCG2f^TOD, Ift©LYiJgtl:K3 1 f£©^§ 
Jjt_L#£^b7c (S3) . #Mia©^#J-AW'[4Si^©3l{5^©^Ji_h#^ 
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$ 3 . ^V7>{t&m-Am&mmK&KTmRm\zftmi>* 



am 





T V/NTR9 


T V/KTP 1 




D 1 .Z 


o.u 


flfn70^^7 "Pull T Anotli w/r* fiin^tinri 

ciiu/ujj / jt un juciigui w/u i unction 


1D.0 


1 D.H 


ATP Synthetase A chain 


6.2 


NC b 


Interferon Activatable protein 


5.2 


NC 


Interferon Activatable protein 


4.7 


2.3 


3 -beta hydroxylstroid dehydrogease 


4.6 


NC 


Interferon Activatable Protein 


4.5 


4.7 


EST 


4.5 


NC 


Y13275, Meta-associ tetraspan molecub 


4.3 


3.8 


19kD Glycoprotein Autoantigen 


4.2 


3.2 


Lipocortin, x07486 


4.1 


NC 


Ig heavy chain precursor 


4.0 


NC 


Y-box transcription factor 


4.0 


-1.6 



a LY/NR2 £VlMm<D$kmz%>^X, LY/NR2T4^±3§ii±#^ 

MtZtitcmfc^z-D^T, j t<Dmn±¥(-(Dm^ , b(Dfrt>imizmzvf£ 0 

£ tttl <b <om^(D -5 t> , LY/NRl ^TfSJJ^C^fb^ <b fife 
CDTJ^AfCfELfco 

b mwhitmvxmmmizmt^m^m^izm^x, mtmmvrc 0 



DNA-7-f^n7l/-(cJ:oTM$nfcABCG2©LY/NR 1, LY 

/nr2 mammwmummm zmm-r §^i^^^^xABCG2©cDNAiif 

^^n-^iLt, S=fcfc: hft^tl-A»ttIIS^It§k hABCG2© 
fgig£MttiT£ 7c #>^, ^^©t bABCG 2©c DNAlffjt^7°n — 

(»M 4 - 1 ) 7*nyh : 

LY, LY/NRl, LY/NR2, He L a S 3, He L a # 7, HCT 1 
16, HCT 1 1 6/NR 1, P C - 1 3, iRtfP C- 1 3/NR 1 3«^5> 
ISOGENgI (^y^y^-y^±) ^I^^^WVWi/T^-bg 
\Z&Q Total RNA§ilLfc„ iV^Tf ^tlfeTo t a 1 RNA^6 
7/^hh77^2. 0*yb H>HhPyx>t) SfflV^T^'J (A) +R 

33 



WO 02/28894 



PCT/JPOl/08112 



NA£M©b7c 0 #etl^:#«S*©#U (A) + RNA0. 8yg^A 
TJVrt H7^D-Xltt^Ttlbfco %.Wi'&, »BHybond N 
+ ^>>^>> (7?yfA-77J^y7t) \Z2 0 X S S £3>L 

RATAL INKER Uh7^^>t) l:TUV|gbfc, 

4 - 2 ) :/ n - 70mm t / w ^ u y-r if — 3 > : 
© c DNA®fjt^#§feie>(cOT©^^ffo fe 0 mmm 3 Tf«^n^L y/ 

NR 2 CO c D N A 2 /z 1 ^iS^: Ltfffl U "?77nABCG2©DN AIB^U 
^t)tfcMLfc±iDNA7°7^-?- (I3^J#-*t : 4/CTCATTTAAA 
AACTTGCTCGGGAACC) iT»lDNA77<Y- (@3M#^ : 5/ 
C AAGAGG C C AG AAA AG AG CAT CAT A A) ^fflV^TP CR^J; 
§^S^frofe 0 MDNA77-fT-#2 0 OnM, 0. 1 

mM dNTPs, Ex Taq DNApo lymerase 

o . 5mi *«fc(^»*{c#jR©n^ 77-5ii it, *Bsjtsassaaitt so^ 

£J1V\ 9 5°C-30#, 6 0°C-l£\ 7 0°C • 2^CD+)-^^;i/^2 9tHlM0 

ill m^nr^mmum^mRhtcmz. ^.(Dmmm^mmizr-— 

;i/t5±SlDNA7 a 7-fT- (BB#l#-*§- : 6/TACTGGGGCTTATTA 
TTGGTG) tTilDNA77^7- (SH^J#-^ : 7 /AAAAGC G AT T 
GTCATGAGAAGTGT) £fflV*T£ £>fcP CR£J;3^i|i§£frofco if 
*B®fc*CDU-^r^;Hi9 5°C • 3 0#\ 6 2G- 3 0f\ 7 2°C • ? 

^y^A?^^ F^fifcctotffofcc ^©777ABCG2 c DNAlfr^ 
^77^ y 7 P C R Ha - U 7^ ^ y 3 h (^T^>*fc) TilCf, 

v;V^y^-T A • >tf*y b (7^ytA-77^Vy7t) SfflWr [a 

- 32 P] dCTPTSU yu--7^bfeo 

—yj, t hAB CG 2 OftWC^ViTtt^III 5 t^l/fc^?50k hABC 
G2^cDNA^tf7"7X5 F _L» NAr/^-f ^-(|H^J#-^ : 
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8 / C AAAAAG C TTAAGACCGAGCT C T AT T AAG C) tTlM 
DNA7 7^fT- (SB^J#-5f : 9 /AT C C T C T A G A C C AG GT T T C A 
TGATCCCATTG) SffiWrP C Rfc<fc5if«m, ^^XOD^t^O 
3&&*T?«t»U yn-ytlL ^n5^©yn-^WSfDNAlmg 
SQuikHyb /W y*U ^if— >a > • y U ol— y 3 > Uh7^y-> 
ft) ^T6 5^ 3 0^y°l/A^yU^VX$ii-fe^>y>>»JPb, 6 5°C, 
— NFM/W^U^-i?— : ^3>=&ffofe 0 0. l%SDS^tf2XS 

SCT*tS3 0^ 0. USDSmO. 1XSSC^T15»$ 
frofclt, SJlftWteO. 1%SDS^&0. 1XSSCT6 5°C10MM 
f?ofeo »bfe^>7V>©Mttt^BAS 5 0 0 0^^ — v'T^-^-f if— 

Jl'ft F 3 U >&5*fc F n^f>— to y°n— y^TA-r r/U ^XLfc. gp%, A 

b c g 2 7°n-7*§/w y*y >y>>^?«$-e-fe o . 5 % s d s 
asSc^te 1 ^ii^o^tifistti-r^ n tic «k 0 * >y>>±(Dy°n— y 

£Stf)&*U&. ^©E thGAPDHHffrS7'n-^bT, AB C G 2 y°n — 

y©B#iiwji;^#Tv\-r y*u yv -tf-~>3 >;&DTO#£fT<^ atesffofc. 

CCD«g^ S'fV^XLY, LY/NRl, LY/NR2lWDNAf 7 
7©#*fTJI&nfcJ: -5 fc, Wffeft©Ji#tffiH*rs <fc5^ABCG2 <DmM± 
mmtbibtltco HCT116/NR1, PC-13/NR13, HeL 

a # 7 <£>^T©fc hf^i-AlttiTAB CG 2 jt^^KWJCiiHI^L 

TV>£©^<?Kl»Sn& HI] o 

[»J5]HeL a#7i|ffljfi^&©t hAB CG 2Mc DNAO^i : 
(HIM5-1) gE#©ABCG2SH^ISfe<h^bfe^DNAy°^-rT-gH^J 

AB C P ©mRNA t l/T*§Snt^5fi?!l (Genbank :AF103 
7 9 6) &*>£te:Wa&n K>t»^n F>^^^5l:PCRffi©MDNA 
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5' y°^^^~ (IB^J#-^ : 8/CAAAAAGCTTAAGACCGAGCT 
CTATTAAGC) 

3' :7°5K^- (BBM#-*f : 1 O/GAATTAAGGGGAAATTTAAG 
AAT) 

5' :/^^-teABCP<Dia?iI»x.T5 ' ««iiHind I I I 

(»J5-2) HeLa#7»S©Total RNAB^ODMSys 
cDNA©^ : 

k h igfttttfcH e L a # 7 J: DISOGE NSi2£ ( n y # > >?- >*±) 
$it^7^y W Vfty7^ M^icJ; D Total RNA^iltfc, 
»otal RNAi^2. 5 y gfl^T-iLt 1 8MI©o 1 i 
go dT^iPx., SUPERSCRIPT I I Ojg&^B^S (BRLft) 
J; D > $S<fl7 t777-^^T«DNA^Mbfco 

(»J5-3) HeL a#7l«cDNA^WcPCRSia§ABC 
G 2jl^©iii|iI^S*SH^I<Z)^ : 

WJ5-2THeLa#7«J;f)iILfccDNA 1^1 (12 5n 
g) ^Stbtflb, ^DNA^-rv-^ffl^TPCRfCcfcSiifi&fT 
o7t 0 ^?ft©««, MDNA^7^T- (IB3Wf : 8*5«trJtBB^J#-^ : 
10) §3 0 0 nM, 0. 2mM dNTPs, LA Taq DNAp o 1 y 
me r a s e (SiSiStfesS^ft) 2 u 1 $>&Tmmz.ttm<Drty 7 T~ 5 u 1 T\ 

— ^> • JLJV^~ t±) 9 4°C - 3 0#\ 5 5°C • l£\ 7 2°C • 4^(7} 

(i!f]5-4) PCRII)©7 7X5 F^^-^©1*:/^n— ~>^&J;cK 
#Ac DNA^W^SiH^JCD^je : 

»m 2 TtT^fep c Rm(DKmmm% 1 %©y#n-xy;k£jE^T£iitu 

A' > H ©B^§* 5 V U Tt) D ffiLfcE Q I A q u i c k Gel Extr 
action Kit (^y^r>t±) ^ffl^TDN A^HHKLfco HHKL-fcDN 
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AttrTaq DNA p o 1 yme r a s e fC«fc t) 3 'j^SSt A*#JDlfei, 
Eukaryotic TOPO TA^D-r>^7h W>HhD^x> 
?±) <D9&J5\ZM\^ ^7X5TO^-pcDNA3. l/V5-His-TO 
POMJ-^n-z>/fbL ^tl^AMTOP 1 0 competent 
cell (Ofcf hnS?:n>*fc) fc»ALTJg«<g&Lfc©-£, cDNA^Aff 

©v;^^n— — >^-f h*H$tr^-i"T— McJ:3PCR£fr 

^PCR A Snfc^D->S7>K'>'J> £^tr L B b , 

QIAprep 8 Turbo miniprep kit (=r7^>tt) & 
ffl^T77X$HDNAriiLfco SttE#J©ftj£<Dfc8£>©£JiSfcJ: DyeD 
eoxy Terminator Cycle Sequencing Kit 
(ABIt) SMViTffVi, m^e»5^— 5r>U— 5£fflViT#ttbfc. 
cnS©^ He L a #7ttiOflLfeABCG20^ScDNA© 

AS^D- n>^LfeAJ©Wtt ( TE. coli HELabcg2j £^§B) 

: 5 < J^mm lTlltll 6 3 0 5- 

8 5 6 6) 

(n) SIKH (HCW&6B) :¥^12^9H25B 

(A) l?f£#^ : ^^WM^feU 1 8 0 5 3f (FERM P-18053) 

(-) mmm^o&mn 3^9^50 

(tK) BHK^Ff6fc^ViT©Sfe#-% : FERM BP-7726 
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£ n £ T^fi © SB^Wfg^ $nW5ABCG2 2 »fr , A B C P 

t iTSg^nfc fe©iBCRP<h uti^^nfe <& &#$\ ^<n^mm 

2 4#@©75/i^3-Ft§^ (ABCPtt/t'JX BCRPH77-> 

F) , 16 6#g®7^yi$n-Ht5M (BCRPfJ^M^X 
ABCPS^$>»S3-H), 2 0 8#BCD75yRS3-HtS»»(B 
CRPK7x"Jk77-X ABCPfit'J>^-F) > 4 8 2#g©T^7 
H*rSffi^ (BCRPIiX^X ABCPtt7;^->Sn-H) 

#&E«©#fcSB?!l«, 2 4SS, 16 6#g, 2 0 8fi©75yS^a 

yi^^^a-FU i£te:4 8 2#g©75 /M£n— FTatB#K::3 
ViTCD^AB C P HbTV^^V^feOTc&ofc. "g^ 

jt;L§<h, *5SK^N¥0#fcE2?llttBCRP tbT^$tlTV^@B^I<h4 8 2 

WMms] t ME1tm^a*cDNA^MVifePCR^{CJ;?)ABCG2jt^ 
c DNA©JUHi:^3£fiB5!I©*S : 

He L a # 7 & t# 5> nfc A B C G 2 ©IB^J^ A B C P § V^i B 

CRP©Sa^JtS^S^iroViT, khEftfi»ft*©ABCG2 cDNA 
0E2m * ULSSiftSia^^fefc: «fc o T&/£ b fee 

Human MTC™ Panel I (^n — >7="y^a) JC^nSfl&ffi 
^ckOTIlEfel*(Dc DNA 2. 5m 1 (~ 0 . 5 n g) £HS!<hLT#[/B U 
^DNA7 7^Y- m$m-%: 8/CAAAAAGCTTAAGACCGA 
GCTCTATTAAGC, IB^JS^- : 1 1/AGAGATCGATGCCCT 
GCTTTACCA) £fflV>TP CRfc«tSiifll*ff ofe 0 SJ»<D£Kte, 
fiEDNA7°7^-7- (BB^J## : 8:&<fctfBB#l#-J§ :ll)#200nM, 0. 
4mM d NT P s, LA Taq DNApolymerase 0. 5/il 

*M^#io;^;7 7-5tf i t\ 5 OiiitiL mis 

CD7c55©lJ--r^;i/f»— t;HM^7 — (A°— ^>-x;i^— ft)£JEV^ 9 4°C • 
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l^OlIt, 9 4°C • 3 O50\ 5 5°C • lft< 7 2°C • 3 # 3 5 

^□5 FMCioTfrofeo PCRIWQ I Aqu i c k PGR Pur 
ification Kit (^T^>&) Sffi^tfSbm ItJglttBSM 
^IB^J©&^©fc<$©MJSte (tIM5-4) <h|Wl#^ D 
yeDeoxy Terminator Cycle Sequencing 

Ki t (a BI&) zm^xm^ my6&&mi'-5->y—%m^xmwtLfco 

utl5(Z)& kh»J:r;flE&*0ABCG2 cDNACfe^T, 2 
4#a, 16 6#B, 2 0 8#SS.CK4 8 2#gT5 Z&Sn- KfS^fCO 
^T, ^rtl^n, 7=r~>, s/)V$r^y, 7l^l/77-X r;Mr~ > £ 3 — 

[hj&w 7]thABCG2 mmmm^m •. 

Hifififtf 5 fc^bfc «fc -5 fc, H e L a # 7 ffitjg^ (=>#7c t hABCG2 c 
DNA$|«KIiy775 h'pc DNA 3 . 1/V5-H i s -TOPO 

(-T >tf hDyx>t) ^ — -A-r C©ABCG2»7^5H^PC- 
1 3«fcX7rci75 i > • h7>X7i^ya>-'JX-yi>f (*T^>#:) 

T, ABCG 2gB^J£^£&t/^^-©^(D«A&fT^ ^¥ffbT^»$ 
ffofe 0 h 7 >7 7 x ^ y a 2 Bf tyx^f^f y > (G I B C O B 

RLt) 0. 2mg/ml^?fIW^IU ^C(7)^#Tfi^TO« 

2Mfflmzftmi>x%t£^u--%mMv, ;-*?>?uy hitoDABc 

G 2 (DmM&m^tCo ABCG2^Rk^l/l!PJLT^§^n->PC-l 3 
/AB CG2-2, PC-1 3/ABCG2-3^©tiI^I^\ m&<DMt)T 
izm^tzo J—*fyy*ny hU. «*6RNe a s y mini k i t 
7^^) fcJ:Dilbfctotal RNA 8 ix g £!U£M4 tmmz^JV 
ATJPTt Hy^fo-X«^r>T7>ilL,fe^ :fcfB§J§©b hABCG2®cD 
NADffr^^n-^ibT^tf^ffofeo 
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Z.CO^M, ?7U — y?C - 1 3/ABCG2-2iPC-l 3/ABGG2 - 
3 \Z$>\,*X*mW<bA& C G 2 ©te^i£«f©l«^35tK«)&n, ^©fgilMte^ 
D — >PC-1 3/ABCG2-2(C43V^TWfe«t*PC- 1 3/NR1 3© 
&J3 5%, ^n->PC-13/ABCG2-3tt^T, f[4tt#PC-l 
3/NR 1 3©^J2 0%T£ofc [0 2] c 

[hmm 8] k hABCG2 mmm&tD&mfc^mmmzn^&m^&vmm : 

PC-l 3llfcABCG2^i77X5 ^«ALfcSSf 
5«g'[«^«J 2 tdSBit Ufc S R B mxn-D Tco 
z\co^M, ^^^-0MiAbfcPC-i 311(ic©2-30f^li!:)Pfl 

D->T^PC- 1 3/ABCG2-2H, ?~ CD^-^#Abfe P C - 1 
3lltI^^|j-A^U2 2fg,^tl-B^bl 7B(D^mm^V. 
Sfe, ^^^5i»CDlS^ofc^D — >P C- 1 3/ABCG2-3tt^^^-0 
^iAircPC-1 3Iii«^»-A«il9e, {b^#/-B^L- 1 

i. 7f§©wtt^^^b, ABCG2(DTmmmz^xz\n^y^u^)vn 
^-)^ih^m\zmmm^n^z.^^<^m^nrco &tc, ^n^oAB 
cg2 ^iAifcpc - 1 smmmtmomwu >7h^y>, 

t^>\ ShW>hnx x FCHSf^Btt^/T^^^ofe (84). 
5 hW>hn>[:^t§PC - 1 3/ABCG2 - 2tPC-l 3/ABCG 
2-3©»tStt^n^nO. 4 2fg£, 0. 6 0ftfeD, otl«BCRP^ 
MCF-7{^A^Hbfc<h#fC|93 OffiFWttid^StV^^a- (Doyle, 
A. et al., Proc. Natl. Acad. Sci. U. S. 
A. 95, 15665-15670 (1 9 9 8) ) i}iAf<^§fe® 
X$>Z> 0 
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mmm 9] ^mm<D ab c g 2 ^ijii^to^ > Hn*jwty-j^M 

PC-l 3lltCABCG2^775 H^iAb&ggf 

ST, I1^2 5cm 2 i§i77X3tl. 5 X 1 0 6 ®£}f 
feo 31B^5 0£tM£) [ 14 C] -f^^-B^tr^i^b, 3 7T\ C0 2 

-f>+a^-^i 2 oftmmv, 7"vw&fflMwzmr)% t &i£jto 1 2 
kpbs mm^^mvrcmzmc^xm^vxmm^nzsmu 

Lfco C©«^T r i t o n X- 1 0 0 lzmMZ^±, 2 0 0 0 X g, 4°C^ 

1 5^^bTMWm«H^^Jitt<t:bTtlIiKb> Mbfc^H^^O. 2 
NCDN a OH fc^? b fc 0 #6 tlfc ±?f It > 7)1 itl^ > ^^tl^t^Z # 

utvvh ^m^xm^yy^u-ys ywim^ tricar 

b 2 3 o o (A°-y*-Hft) _t?i vy?°)V t.wmft-y-yy'frnm^ 

'®)ilT©» ABCG2^7°775 K£ilALfcPC- 1 3/ABCG 

2 - 2 fflJ^fC^^Sfb^-BO^Stt'ffc^-AW'^SfflSaP C- 1 3/NR 

il(Z)|§m^S^B^^Wc@B^J^fe^AB C G 2 raL-Tl^Wtt^ 
T<b^#i - B (DWmtimmizi&T LT^fco z tilz «£ D #ESit^ i; 3 -< > F 

mnm 1 o ] MfitAta^ABc g 2 - 4 8 2 rmmoftn 

4 8 2#a©n ^y^yjv^f-y^n- Ft5*PJ©ABCG2 (MB?U# 
: 1) iiODoy 1 ef©i^Cj;§4 8 2#g03F>^Ptr> 

^u—^^^bcrp tvxm^nxv^^(Dt(Dm^(Dm^^m^^\zT^ 

Tctb\Z, MMM 5 ^T^n-->^$nfcABCG2it<f£ : ?0Dc DNAIB^J^ 
OTCDi:5^1^S^^#AbTBCRPSa©^fiABCG2 • cDN 
A§MUBCG2-4 8 2TtUc (IB^J#-^ : 12) „ &3b\ £©BB#I« 
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t $ / ®mm\zm vxm-i b c r p t. brii$ nx %> © £ iwj 

mxis^j tc m l t , r $ ; mmm &wt>fc ^ 1 m.m<D m v 5 — * fjt^t § . 

(fIMM 10-1) ABCG2-482 TmW\Z&&t 3fc#>©l£SB^£#A 

£T\ *%i(DABCG2ifef©cDNAia^J§fetK, ABCG2C48 

Klfi^&;t&BB?!l€:l^ ABCG2 • c DNACffiiW^n^ncjfitT^: 
-JVtS 20©P CRffiDNA^7< [04- (a) #M] = & 

5' -7°^<T— (SB#I#^ : 1 4/CCATGAc GATGTTACCAAG 
TATT) 

3' (IB^J#-^: 1 5/AACATCgTCATGGGTAATA 

AATC) 

mmm. 10-2) 2 &pg<z) p c r \z =t 5 sstictA 

Alflt^^nP CRttf itfco 

±»Jj©c DNAifrtt5 ' (@23W§- : 16/CATTCATC 

AGCCTCGATATTCCA) tmMM 1 0 - 1 IZXltUVtz 3 ' 
- (BB^J#-% : 1 5/AACATCgTCATGGGTAATAAATC) £J3 
V>TP CRJSfiUfc. Till© c DNABffJtfcJ^UfiM 10-1 fcTftStUfc 5 ' 
y^-TT— (gB^J#^§: 14/CCATGAcGATGTTACCAAGTAT 
T) £3' ^y^*?— (i?S#^: 1 7/ACCACACTCTGACCTGC 
TGCTA) PC Rmm bfc [04- (b) , Is t. PGR] . 

2^<Z)cDNA$rfi-£3MT£fca6{C, 2^©cDNA^ 
U 5' 7°y-(^— (BB#I## : 1 6/CATTCATCAGCCTCGATA 
TTCCA) 3' y^^^?- (I33W§ : 1 7 /A C C AC AC T C T GA 
CCTGCTGCTA) %m^XP CR\Z&Z>Mm&ft^ [04- (b) , 2n 
d. PCR] , Mtl^^^tt^P C Rgif^f fc 0 PCRtCDK^ji 
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Jfcgt QIAquick Gel Extraction Kit (+72* >&) 
Sffl^TDNASHIiRLfc. laliKbfcDNAttrTaq DNA polyme 
r a s efccfcO 3' 5[S«K:A&#iHIbfctfe, TOPO TA^n-->^*;h 
W>Hhay>t) GDffi^fcfiEV^ 77X5H^^^-pCR2. 1-TOP 
0^7^n-^>^bfco ^n^^IIKTOP 1 0 competent c 
el 1 (-OH hn^r>f) tI«ALTfS^Ibfc®S, cDNA#A»rtf-£ 

^ ^ n - > * r > tf u > &-&tr l b m^mm * tmr vr^ a mm v tz n □ - 

-®W^D-Z>W h*«StT^>f fey HcJ;£P CR&fr Vi, 

C R jg%5&*#A3 # n - > £7 > h°-> U > L B Bjfetg* b > Q 
IAprep 8 Turbo miniprep kit &75*>%k) &m 
^T7 7X5 HDNASiRlfc, 1&g&m<D&M<Dltib<DRmt DyeDe 
oxy Terminator Cycle Sequencing Kit 

(ABIft) SfflViTffV^ m^e«I^-^>it- ^fflV^T^MbT^SSm 
#«*AS tlT V> § £ i: SrflliS b fco 

(HJfiMl 0-3) ifiABCG2-4 8 2 T • cDNAOMifCiW 
7°^A== : 

mm 10-2 ^T{«b^»gm^Abfec dnastm*^®^*^ 
mrrs— -cxD^mmm, pvu iknco i ^^T^iiru mmm.^ 

b&ABCG2tfif cDNA*Pvu IKNco I ^JS^T-SOBrbfefc 

lfTjt£ffi#mt>ofcAB C G 2 iHS^cD^ft cDNA^#6tl, CMABCG 
2 -4 8 2TtLfc 0 

^©ABCG 2 -4 8 2 T c DNA$7°7^5 F^^-p c DNA 3. 1/ 
Myc-HisC#AU ftt/M^y^A^ F&ffaRLfc. ^n^^cIiWT 
OP 10 competent cell (-f >t£ hn^r>%t) tiALTfS 

44 



WO 02/28894 



PCT/JPOl/08112 



-r^r— fey MCcfcSP CR^frV\ ^@£n&;fc#£cDPCRjg»WA£nfc 
/7 n - > £igiR bfeo g^ttSPCR m W J? A $ tife ^ n - > £ T > t: U 
>%^&L Bigfl&X— ^tb, QIAprep 8 Turbo minip 
rep kit (+7^>ft) ^1^X^7X5 FDNA^ilUfeo i«@B^J 
<D%kfc(DftL$)(DKfo\-£ DyeDeoxy Terminator Cycle 
Sequencing Kit (AB I &) £ffl^Xrx i£7 l £5££ifr>-^r > 
1i-^^TMLABCG2-4 8 2 T^gSm^^ £ ££liflb7Co 

[»J1 1] *»ABCG2ft<SABCG 2-4 8 
CF-7|ffi©M : 

«M5Ts®«bfe^^(Dfc: hABCG2©^ficDNA, gKf^l^J 

i o tiitfcABc g 2 - 4 8 2 t c dn Az^n^m&&&Ajfcmmm&m 

i77X5 h¥LMO£T&&MCF- 7I)I(:X7x^t> • h7>X7 

UmH(D^-^Y)V\Z^tz.o ^TzMMLLX, ABCG2ret^^7 
©2 B^f^m^-rS-^ (G I BCO BRLt) 9 0 0 /ig/mimi 

^nr^mmmAmmw^mtkLrco mx 2 ~ 3 iara^tH^bx^fen n - 

— £¥ll|IU /— +f>^ny h^ftffcj;DABCG2(7)fig3Ei^i®^fe 0 /— if> 
7*nyfH §W^RNeasy mini kit (^T^r>t±) fccfcD 
ifibfc total RNA 8 m g^»d4 t|W[#fc^;l/AT;^fc FT^f 
n-XM^l/XirSibfcf^ 2fe^HJ©t hABCG2©cDNAiM7"n- 
y<hbX$Nff£ffofco 

^©lilJil, *^HJ©AB C G 2 £*AbfcMfl£^ 
7#, 757Mra§ABCG2-4 8 2T^Abfc»D->^& 
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£>£fl?#Hcm*&o £fc£© 2 0©ffl)fit5Mc43ttS AB c g 2 fs^sassiro 
ST&ofc (0 5) o 

[»J1 2] *»ABCG2fb<aABCG2-4 8 2T£fSij!T£M 
C F - 7 «Bia©«-ffl<b^afS»IK:^-r*!RSttCD?W3e : 
MCF-7W:, ABCG2M^7X5 HfU<ttABCG2-4 8 2 T 

SRBS-ClUb, #*A«1*©»J^T§^i4^, ^^-(D^<D#A 
*BJfit5|£K:^rrsffi^W14flEtUT*Ufc [0 6] . 

uOijgl, ABCG2 -4 8 2 T^iAUfcMC F - 7 /T 8 B (I 

^y;nf>->^n j s ; n, 2 5fg, 9. 6«, 5. n»t, a* ©ft-a-wc*!- 

Itfl^lfco HP^ KjttBCRPi:UT*§3n&ID, 4 8 2#i0 

£ntC*fU ^OABCG2^tAbfcMCF-7/R7H 

ftfo&S&frofco HP*., 4 8 2S@©nF>^7Mr:>^3-HUT^5* 
3891© A B C G 2 &S»liSfcMb'&«f- B fcSftWfciStefcfc:* £ n&. 
Sl± «fc DBCRPt 7°CD AB C G 2 /^j£^t6H©ft;^ 

ae&fti fc3tfbifH££#*. 5 © K:*f u -en t— y 5 / § *5sk oabcg 

mnmi 3] *^©ABCG2SL<BABCG2-4 8 2 T%mMT&M 
C F - 7 HBJfiK^^S'T > Fu%)V/VS-)V%{£&®<DWm(DmtiT : 
MCF- 7^ffl^tC*^§0J©ABCG2, fb<fiABCG2-4 8 2T£*JA 

fee 

£T\ 6 ^xJl/ft7V- h fcJDJfiS 8X10 5 {i/w e 1 1 ffi^ji^-— Hjfei§ 
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mVTco SSfC7MM0 [ 14 C] ik&m - B &^&mi& £3£$l U 3 7°C, CO 
2 ^>^-^-EfT18 0^i|iU ^^H^M^M^*^, 1 
8 0 #iKiStHIIHS£iff"5 K:*±Jc:ig^ PBS 3 UrSfci^bfc^KU £<D 

Illl2N0NaOHm, 4 0 °CT 6 0 ^lilT^jS$t&c #£n&1* 

fty>fp-y 3 >M^*i, TR I CARB 2 5 0 0 Fft) TiiJ^U 

«l*I«M:£bfc [0 7- (a) ] . 

£<Z)»r<2M:Pfl> ABCG2-4 8 2T^IAlfcMCF-7/T8^ &m 
HJ§(£>ABCG 2 SiAU&MCF- 7/R 7 fc43^Tfc^#J- B <D#^*fc£&K: 
teTbWfc. Cinfcit), AB C G 2 - 4 8 2 TS^AbfclJfiTfc, :$BBt 

b T § d i s5«gEW * n&o 
[HiMl 4] *»ABCG2fl<}j;ABCG2-4 8 2 T£385iT«5M 
CF-7«fc^3^5 h^>hux Rtf n— ^5 ><&IK*<&fl¥*T : 
MCF-7iil:*»ABCG2, gb<HABCG2-4 8 2T$IA 

£T\ 6!)x;i/^V-h(:Ifel. OXIOWwe 1 llf^- 
fflg&Vfto M.B\z2 o fiU(DS.h^> ha y^tsmmh^mv, 3 7°C, 

o ftmM®mte&w.% iz%.±\zm&, pbs Tfimifis 1 m^b^tc:, 2.5% 

h U ~7 % > > TftUfi £ i'Mt b 4 0 0 X g , 4 °C T 3 ft^b b Tl§ £ HJJR b fee IB 
Kl%BSAmHank 's Balanced Salt Solut 

ions izmmv, 7n-t^f h^— ^— , Epics Elite (n— 
-ft) Tft^llOfM^I^l, tt^iiltlfe [07- (b) ] o 
&1t, MCF-7ilt*»ABCG2, MABCG2 -4 8 2T^i 

bfco 
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Scf\ 6 ^xj«yi/-M:li§ 1 . 0X10 6 fi/we 1 1 S^iA^.— 
«fe«f«bfc. SBJC5 m g/u 1 ©□-^>^ti l i§ii<h^Mb, 37°C, C 

o^^^-^-^-eso^tu fb^li^aJi^fc^Dastfc, 3 0 

#MmM£ffi%t£*±K:ig^ PBSTMSlH^Lfc^ 2. 5% 
h U ^»?IJ®^PJiL4 0 0 X g, 4°CT3 ^^t>bT«§|HliKb7to IE 

Kl%BSA^ttHank 's Balanced Salt Solut 
ions KlJ&iSU 7D-D->f h^-^— > Facs Calibur h 

>r^^>y>ft) T^^om^s^as^b, ifflia^#f«^bfe [07- 

(c) ] 

£Lb©Z:<fc^5, *»ABCG2iABCG2-4 8 2TH 

§ e t tc «fc o siiKtt^i/^ § c. <h $ 



48 



WO 02/28894 



PCT/JPOl/08112 



m^mm 

1. TIB (A) (B) fcffi»©75/lfeE3W&fc?K ^OPf?L»j«ffl 

(A) IB^J#^- : 2tEm(DTS.ymMm a 

(B) gB#|#-# : 2fBic©7^/MIEMK:&^Tl feKl»©75yM 

2. WfB^b^^^J^\ TS3— $55 (I) TS$n3fl^#rt?&££££W 



R 




(I) 

H n =lP v'g, g^S £3=f b T V* T «b «fc V* h° U >>;VX43 «fc 11 Jfc£ 5f UTUTt) 
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3. sf2£©$§Bi &t£\%2},zmm(D&>ApM<Dfflft^y^p 0 

6. Tib— jksc (i) ^m^n&fc&mzMT&mm&^%mimmm&%: 

^n^Cil^c: <h if Sit ^©I5H 4 5 KlfBfc©^ 'J ^ ^ 

F : 



R 




G 



(I) 
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7. gB^lfHf: lTS$n£DNAlE?!Rc£5^Tl 4 8 9#g©^* (G) £ 
8 . W^OfSffl 4 5 (CfB«©^ U * £ F E £ £ 

*±?# ft e> fg?§ $ -a-fe ^ >/\° ^ n ^ f c f s ®jkt §ig &^tj, w 
i2. Tta— jks; (i) T*sn*^«»^bT»ttswr«>iiit?L»**Biifi 
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R 




G 



(I) 

^i^ji^jvm^^fji^m^^Mun^mm^z^xmm^rixh^^&my 
i 5. tufB!®^^»^ tib-^ (i) TS£n&{b^#n?;g>3;i££ 
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R 




G 



(I) 
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(b) mmmihmmmm^T^mmmm.wimmmizM-r^m^mm-r^mm 

Mo 

2 1 . lff^©IBH l l 1 2 te!B3fc©£Mt:fc:«k t), WjJccdIBH l {cfB«© 

2 3. §ff>£©fg|a2 0jft5 2 2©^-rtl^fcfH«©^^=fcDI*^©tSHl 
2 4. MfE;ffifc^&£!l/^\ TIB-IS^ (I) Tl^nS^iTfeS^t^ 



54 



WO 02/28894 



PCT/JPOl/08112 



R 




V i ^ 31- Jim ft Zfc&mfrBM Ittl £ tt$lS \Z «fc o TB$I £ tlT £ WE» T 
W£ tit fc «fc ^SKiSf L < teT^M^f o 
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i4 



n H>4 8 2 



ABCG2 



Arg 



5' - TCTGATTTATTACCCATGA@6 ATGTTACCAAGTATTATATT -3* 
3 T - AGACTAAATAATGGGTACjtHCjrACAATGGTTCATAATATAA -5' 



h-- m&m^i 14) 



5'- CCATGAHG \TGTTACCAAGTATT ~3' 
3 f - CTAAATAATGGGTACfHCTACAA -5' 



Thr 



(b) 2 l&PUPCR 



5' ^-r^- 



729 bp 



„J3 K>4.£„2 



IS?fiJ^# : 1 5 




A/coi 
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SEQUENCE LISTING 

<110> BANYU PHARMACEUTICAL CO., LTD 

<120> Drug resistance gene and use thereof 

<130> P2678PCT-GN 

<140> 
<141> 

<150> JP P2000-303441 
<151> 2000-10-03 

<160> 17 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 2027 
<212> DNA 
<213> Homo sapiens 

<220> 
<221> CDS 
<222> (45).. (2009) 
<223> human ABCG2 
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<400> 1 

ttaagaccga gctctattaa gctgaaaaga taaaaactct ccag atg tct tec agt 56 

Met Ser Ser Ser 
1 

aat gtc gaa gtt ttt ate cca gtg tea caa gga aac ace aat ggc ttc 104 

Asn Val Glu Val Phe He Pro Val Ser Gin Gly Asn Thr Asn Gly Phe 
5 10 15 20 

ccc gcg aca get tec aat gac ctg aag gca ttt act gaa gga get gtg 152 

Pro Ala Thr Ala Ser Asn Asp Leu Lys Ala Phe Thr Glu Gly Ala Val 
25 30 35 

tta agt ttt cat aac ate tgc tat cga gta aaa ctg aag agt ggc ttt 200 

Leu Ser Phe His Asn He Cys Tyr Arg Val Lys Leu Lys Ser Gly Phe 
40 45 50 

eta cct tgt cga aaa cca gtt gag aaa gaa ata tta teg aat ate aat 248 

Leu Pro Cys Arg Lys Pro Val Glu Lys Glu He Leu Ser Asn He Asn 
55 60 65 

ggg ate atg aaa cct ggt etc aac gec ate ctg gga ccc aca ggt gga 296 

Gly He Met Lys Pro Gly Leu Asn Ala He Leu Gly Pro Thr Gly Gly 
70 75 80 

ggc aaa tct teg tta tta gat gtc tta get gca agg aaa gat cca agt 344 

Gly Lys Ser Ser Leu Leu Asp Val Leu Ala Ala Arg Lys Asp Pro Ser 
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85 



90 



95 



100 



gga tta tct gga gat gtt ctg ata aat gga gca ccg cga cct gcc aat 
Gly Leu Ser Gly Asp Val Leu He Asn Gly Ala Pro Arg Pro Ala Asn 
105 110 115 



392 



ttc aaa tgt aat tea ggt tac gtg gta caa gat gat gtt gtg atg ggc 
Phe Lys Cys Asn Ser Gly Tyr Val Val Gin Asp Asp Val Val Met Gly 
120 125 130 



440 



act ctg acg gtg aga gaa aac tta cag ttc tea gca get ctt egg ctt 
Thr Leu Thr Val Arg Glu Asn Leu Gin Phe Ser Ala Ala Leu Arg Leu 
135 140 145 



488 



gca aca act atg acg aat cat gaa aaa aac gaa egg att aac agg gtc 
Ala Thr Thr Met Thr Asn His Glu Lys Asn Glu Arg He Asn Arg Val 
150 155 160 



536 



att caa gag tta ggt ctg gat aaa gtg gca gac tec aag gtt gga act 
He Gin Glu Leu Gly Leu Asp Lys Val Ala Asp Ser Lys Val Gly Thr 
165 170 175 180 



584 



cag ttt ate cgt ggt gtg tct gga gga gaa aga aaa agg act agt ata 
Gin Phe He Arg Gly Val Ser Gly Gly Glu Arg Lys Arg Thr Ser He 
185 190 195 



632 



gga atg gag ctt ate act gat cct tec ate ttg ttc ttg gat gag cct 680 
Gly Met Glu Leu He Thr Asp Pro Ser He Leu Phe Leu Asp Glu Pro 
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200 205 210 



aca act ggc tta gac tea age aca gca aat get gtc ctt ttg etc ctg 728 
Thr Thr Gly Leu Asp Ser Ser Thr Ala Asn Ala Val Leu Leu Leu Leu 
215 220 225 

aaa agg atg tct aag cag gga cga aca ate ate ttc tec att cat cag 776 
Lys Arg Met Ser Lys Gin Gly Arg Thr He lie Phe Ser He His Gin 
230 235 240 

cct cga tat tec ate ttc aag ttg ttt gat age etc acc tta ttg gee 824 
Pro Arg Tyr Ser He Phe Lys Leu Phe Asp Ser Leu Thr Leu Leu Ala 
245 250 255 260 

tea gga aga ctt atg ttc cac ggg cct get cag gag gee ttg gga tac 872 
Ser Gly Arg Leu Met Phe His Gly Pro Ala Gin Glu Ala Leu Gly Tyr 
265 270 275 

ttt gaa tea get ggt tat cac tgt gag gec tat aat aac cct gca gac 920 
Phe Glu Ser Ala Gly Tyr His Cys Glu Ala Tyr Asn Asn Pro Ala Asp 
280 285 290 

ttc ttc ttg gac ate att aat gga gat tec act get gtg gca tta aac 968 
Phe Phe Leu Asp He He Asn Gly Asp Ser Thr Ala Val Ala Leu Asn 
295 300 305 

aga gaa gaa gac ttt aaa gee aca gag ate ata gag cct tec aag cag 1016 
Arg Glu Glu Asp Phe Lys Ala Thr Glu He He Glu Pro Ser Lys Gin 
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315 
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320 



gat aag cca etc ata gaa aaa tta gcg gag att tat gtc aac tec tec 1064 

Asp Lys Pro Leu He Glu Lys Leu Ala Glu He Tyr Val Asn Ser Ser 
325 330 335 340 

ttc tac aaa gag aca aaa get gaa tta cat caa ctt tec ggg ggt gag 1112 

Phe Tyr Lys Glu Thr Lys Ala Glu Leu His Gin Leu Ser Gly Gly Glu 
345 350 355 

aag aag aag aag ate aca gtc ttc aag gag ate age tac acc ace tec 1160 

Lys Lys Lys Lys He Thr Val Phe Lys Glu lie Ser Tyr Thr Thr Ser 
360 365 370 

ttc tgt cat caa etc aga tgg gtt tec aag cgt tea ttc aaa aac ttg 1208 

Phe Cys His Gin Leu Arg Trp Val Ser Lys Arg Ser Phe Lys Asn Leu 
375 380 385 

ctg ggt aat ccc cag gec tct ata get cag ate att gtc aca gtc gta 1256 

Leu Gly Asn Pro Gin Ala Ser He Ala Gin lie He Val Thr Val Val 

390 395 400 

ctg gga ctg gtt ata ggt gee att tac ttt ggg eta aaa aat gat tct 1304 

Leu Gly Leu Val He Gly Ala He Tyr Phe Gly Leu Lys Asn Asp Ser 
405 410 415 420 

act gga ate cag aac aga get ggg gtt etc ttc ttc ctg acg acc aac 1352 

Thr Gly He Gin Asn Arg Ala Gly Val Leu Phe Phe Leu Thr Thr Asn 
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425 430 435 

cag tgt ttc age agt gtt tea gee gtg gaa'ctc ttt gtg gta gag aag 1400 

Gin Cys Phe Ser Ser Val Ser Ala Val Glu Leu Phe Val Val Glu Lys 
440 445 450 

aag etc ttc ata cat gaa tac ate age gga tac tac aga gtg tea tct 1448 

Lys Leu Phe lie His Glu Tyr lie Ser Gly Tyr Tyr Arg Val Ser Ser 

455 460 465 

tat ttc ctt gga aaa ctg tta tct gat tta tta ccc atg agg atg tta 1496 

Tyr Phe Leu Gly Lys Leu Leu Ser Asp Leu Leu Pro Met Arg Met Leu 

470 475 480 

cca agt att ata ttt ace tgt ata gtg tac ttc atg tta gga ttg aag 1544 

Pro Ser He He Phe Thr Cys He Val Tyr Phe Met Leu Gly Leu Lys 
485 490 495 500 

cca aag gca gat gee ttc ttc gtt atg atg ttt ace ctt atg atg gtg 1592 

Pro Lys Ala Asp Ala Phe Phe Val Met Met Phe Thr Leu Met Met Val 
505 510 515 

get tat tea gee agt tec atg gca ctg gee ata gca gca ggt cag agt 1640 

Ala Tyr Ser Ala Ser Ser Met Ala Leu Ala He Ala Ala Gly Gin Ser 
520 525 530 

gtg gtt tct gta gca aca ctt etc atg ace ate tgt ttt gtg ttt atg 1688 

Val Val Ser Val Ala Thr Leu Leu Met Thr He Cys Phe Val Phe Met 
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535 540 545 

atg att ttt tea ggt ctg ttg gtc aat etc aca ace att gca tct tgg 1736 

Met He Phe Ser Gly Leu Leu Val Asn Leu Thr Thr He Ala Ser Trp 

550 555 560 

ctg tea tgg ctt cag tac ttc age att cca cga tat gga ttt acg get 1784 

Leu Ser Trp Leu Gin Tyr Phe Ser He Pro Arg Tyr Gly Phe Thr Ala 
565 570 575 580 

ttg cag cat aat gaa ttt ttg gga caa aac ttc tgc cca gga etc aat 1832 

Leu Gin His Asn Glu Phe Leu Gly Gin Asn Phe Cys Pro Gly Leu Asn 
585 590 595 

gca aca gga aac aat cct tgt aac tat gca aca tgt act ggc gaa gaa 1880 

Ala Thr Gly Asn Asn Pro Cys Asn Tyr Ala Thr Cys Thr Gly Glu Glu 

600 605 610 

tat ttg gta aag cag ggc ate gat etc tea ccc tgg ggc ttg tgg aag 1928 

Tyr Leu Val Lys Gin Gly He Asp Leu Ser Pro Trp Gly Leu Trp Lys 

615 620 625 

aat cac gtg gec ttg get tgt atg att gtt att ttc etc aca att gee 1976 

Asn His Val Ala Leu Ala Cys Met He Val He Phe Leu Thr He Ala 

630 635 640 

tac ctg aaa ttg tta ttt ctt aaa aaa tat tct taaatttccc cttaattc 2027 

Tyr Leu Lys Leu Leu Phe Leu Lys Lys Tyr Ser 



7/28 



WO 02/28894 



PCT/JP01/08112 



645 



650 



655 



<210> 2 
<211> 655 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Ser Ser Ser Asn Val Glu Val Phe He Pro Val Ser Gin Gly Asn 
15 10 15 

Thr Asn Gly Phe Pro Ala Thr Ala Ser Asn Asp Leu Lys Ala Phe Thr 
20 25 30 

Glu Gly Ala Val Leu Ser Phe His Asn lie Cys Tyr Arg Val Lys Leu 
35 40 45 

Lys Ser Gly Phe Leu Pro Cys Arg Lys Pro Val Glu Lys Glu He Leu 
50 55 60 

Ser Asn lie Asn Gly He Met Lys Pro Gly Leu Asn Ala He Leu Gly 
65 70 75 80 

Pro Thr Gly Gly Gly Lys Ser Ser Leu Leu Asp Val Leu Ala Ala Arg 
85 90 95 

Lys Asp Pro Ser Gly Leu Ser Gly Asp Val Leu He Asn Gly Ala Pro 
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100 105 110 

Arg Pro Ala Asn Phe Lys Cys Asn Ser Gly Tyr Val Val Gin Asp Asp 
115 120 125 

Val Val Met Gly Thr Leu Thr Val Arg Glu Asn Leu Gin Phe Ser Ala 
130 135 140 

Ala Leu Arg Leu Ala Thr Thr Met Thr Asn His Glu Lys Asn Glu Arg 
145 150 155 160 

He Asn Arg Val He Gin Glu Leu Gly Leu Asp Lys Val Ala Asp Ser 
165 170 175 

Lys Val Gly Thr Gin Phe He Arg Gly Val Ser Gly Gly Glu Arg Lys 
180 185 190 

Arg Thr Ser lie Gly Met Glu Leu lie Thr Asp Pro Ser He Leu Phe 
195 200 205 

Leu Asp Glu Pro Thr Thr Gly Leu Asp Ser Ser Thr Ala Asn Ala Val 
210 215 220 

Leu Leu Leu Leu Lys Arg Met Ser Lys Gin Gly Arg Thr He lie Phe 
225 230 235 240 

Ser He His Gin Pro Arg Tyr Ser lie Phe Lys Leu Phe Asp Ser Leu 
245 250 255 
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Thr Leu Leu Ala Ser Gly Arg Leu Met Phe His Gly Pro Ala Gin Glu 
260 265 270 

Ala Leu Gly Tyr Phe Glu Ser Ala Gly Tyr His Cys Glu Ala Tyr Asn 
275 280 285 

Asn Pro Ala Asp Phe Phe Leu Asp He He Asn Gly Asp Ser Thr Ala 
290 295 300 

Val Ala Leu Asn Arg Glu Glu Asp Phe Lys Ala Thr Glu He He Glu 
305 310 315 320 

Pro Ser Lys Gin Asp Lys Pro Leu He Glu Lys Leu Ala Glu He Tyr 
325 330 335 

Val Asn Ser Ser Phe Tyr Lys Glu Thr Lys Ala Glu Leu His Gin Leu 
340 345 350 

Ser Gly Gly Glu Lys Lys Lys Lys He Thr Val Phe Lys Glu He Ser 
355 360 365 

Tyr Thr Thr Ser Phe Cys His Gin Leu Arg Trp Val Ser Lys Arg Ser 
370 375 380 

Phe Lys Asn Leu Leu Gly Asn Pro Gin Ala Ser He Ala Gin lie He 
385 390 395 400 
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Val Thr Val Val Leu Gly Leu Val lie Gly Ala He Tyr Phe Gly Leu 
405 410 415 

Lys Asn Asp Ser Thr Gly He Gin Asn Arg Ala Gly Val Leu Phe Phe 
420 425 430 

Leu Thr Thr Asn Gin Cys Phe Ser Ser Val Ser Ala Val Glu Leu Phe 
435 440 445 

Val Val Glu Lys Lys Leu Phe He His Glu Tyr He Ser Gly Tyr Tyr 
450 455 460 

Arg Val Ser Ser Tyr Phe Leu Gly Lys Leu Leu Ser Asp Leu Leu Pro 
465 470 475 480 

Met Arg Met Leu Pro Ser He He Phe Thr Cys He Val Tyr Phe Met 
485 490 495 

Leu Gly Leu Lys Pro Lys Ala Asp Ala Phe Phe Val Met Met Phe Thr 
500 505 510 

Leu Met Met Val Ala Tyr Ser Ala Ser Ser Met Ala Leu Ala lie Ala 
515 520 525 

Ala Gly Gin Ser Val Val Ser Val Ala Thr Leu Leu Met Thr He Cys 
530 535 540 

Phe Val Phe Met Met He Phe Ser Gly Leu Leu Val Asn Leu Thr Thr 
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545 550 555 560 

He Ala Ser Trp Leu Ser Trp Leu Gin Tyr Phe Ser lie Pro Arg Tyr 
565 570 575 

Gly Phe Thr Ala Leu Gin His Asn Glu Phe Leu Gly Gin Asn Phe Cys 
580 585 590 

Pro Gly Leu Asn Ala Thr Gly Asn Asn Pro Cys Asn Tyr Ala Thr Cys 
595 600 605 

Thr Gly Glu Glu Tyr Leu Val Lys Gin Gly lie Asp Leu Ser Pro Trp 
610 615 620 

Gly Leu Trp Lys Asn His Val Ala Leu Ala Cys Met lie Val He Phe 
625 . 630 635 640 

Leu Thr lie Ala Tyr Leu Lys Leu Leu Phe Leu Lys Lys Tyr Ser 
645 650 655 



<210> 3 
<211> 63 
<212> DNA 

<213> Artificial Seauence 
<220> 
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<223> Description of Artificial Sequence : artificially 
synthesized primer sequence 

<400> 3 

ggccagtgaa ttgtaatacg actcactata gggaggcggt tttttttttt tttttttttt 60 
ttt 63 



<210> 4 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: art if icially 
synthesized primer sequence 

<400> 4 

ctcatttaaa aacttgctcg ggaacc 26 



<210> 5 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized primer seauence 
<400> 5 

caagaggcca gaaaagagca tcataa 26 



<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: artificially 
synthesized primer seauence 

<400> 6 

tactggggct tattattggt g 21 

<210> 7 
<211> 24 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: art if icially 
synthesized primer seauence 



14/28 



WO 02/28894 



PCT/JPOl/08112 



<400> 7 

aaaagcgatt gtcatgagaa gtgt 24 

<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: art if icially 
synthesized primer sequence 

<400> 8 

caaaaagctt aagaccgagc tctattaagc 30 

<210> 9 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :art if icially 
synthesized primer sequence 

<400> 9 

atcctctaga ccaggtttca tgatcccatt g 31 
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<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: art if icially 
synthesized primer sequence 

<400> 10 

gaattaaggg gaaatttaag aat 23 



<210> 11 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: art if icially 
synthesized primer sequence 

<400> 11 

agagatcgat gccctgcttt acca 24 
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<210> 12 
<211> 2053 
<212> DNA 

<213> Artificial Seouence 
<220> 

<223> Description of Artificial Sequence :ABCG2-482T 

<220> 

<221> CDS 

<222> (32).. (1999) 

<400> 12 

ctattaagct gaaaagataa aaactctcca g atg tct tec agt aat gtc gaa 52 

Met Ser Ser Ser Asn Val Glu 
1 5 

gtt ttt ate cca gtg tea caa gga aac acc aat ggc ttc ccc gcg aca 100 
Val Phe lie Pro Val Ser Gin Gly Asn Thr Asn Gly Phe Pro Ala Thr 
10 15 20 

get tec aat gac ctg aag gca ttt act gaa gga get gtg tta agt ttt 148 
Ala Ser Asn Asp Leu Lys Ala Phe Thr Glu Gly Ala Val Leu Ser Phe 
25 30 35 

cat aac ate tgc tat cga gta aaa ctg aag agt ggc ttt eta cct tgt 196 
His Asn He Cys Tyr Arg Val Lys Leu Lys Ser Gly Phe Leu Pro Cys 
40 45 50 55 
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cga aaa cca gtt gag aaa gaa ata tta teg aat ate aat ggg ate atg 
Arg Lys Pro Val Glu Lys Glu He Leu Ser Asn lie Asn Gly He Met 
60 65 70 



244 



aaa cct ggt etc aac gee ate ctg gga ccc aca ggt gga ggc aaa tct 
Lys Pro Gly Leu Asn Ala He Leu Gly Pro Thr Gly Gly Gly Lys Ser 
75 80 85 



292 



teg tta tta gat gtc tta get gca agg aaa gat cca agt gga tta tct 
Ser Leu Leu Asp Yal Leu Ala Ala Arg Lys Asp Pro Ser Gly Leu Ser 
90 95 100 



340 



gga gat gtt ctg ata aat gga gca ccg cga cct gee aat ttc aaa tgt 
Gly Asp Val Leu lie Asn Gly Ala Pro Arg Pro Ala Asn Phe Lys Cys 
105 110 115 



388 



aat tea ggt tac gtg gta caa gat gat gtt gtg atg ggc act ctg acg 
Asn Ser Gly Tyr Val Val Gin Asp Asp Val Val Met Gly Thr Leu Thr 
120 125 130 135 



436 



gtg aga gaa aac tta cag ttc tea gca get ctt egg ctt gca aca act 
Val Arg Glu Asn Leu Gin Phe Ser Ala Ala Leu Arg Leu Ala Thr Thr 
140 145 150 



484 



atg acg aat cat gaa aaa aac gaa egg att aac agg gtc att caa gag 
Met Thr Asn His Glu Lys Asn Glu Arg He Asn Arg Val He Gin Glu 
155 160 165 



532 
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tta ggt ctg gat aaa gtg gca gac tec aag gtt gga act cag ttt ate 580 

Leu Gly Leu Asp Lys Val Ala Asp Ser Lys Val Gly Thr Gin Phe He 
170 175 180 

cgt ggt gtg tct gga gga gaa aga aaa agg act agt ata gga atg gag 628 

Arg Gly Val Ser Gly Gly Glu Arg Lys Arg Thr Ser lie Gly Met Glu 

185 190 195 

ctt ate act gat cct tec ate ttg ttc ttg gat gag cct aca act ggc 676 

Leu He Thr Asp Pro Ser He Leu Phe Leu Asp Glu Pro Thr Thr Gly 

200 205 210 215 

tta gac tea age aca gca aat get gtc ctt ttg etc ctg aaa agg atg 724 

Leu Asp Ser Ser Thr Ala Asn Ala Val Leu Leu Leu Leu Lys Arg Met 
220 225 230 

tct aag cag gga cga aca ate ate ttc tec att cat cag cct cga tat 772 

Ser Lys Gin Gly Arg Thr He He Phe Ser He His Gin Pro Arg Tyr 
235 240 245 

tec ate ttc aag ttg ttt gat age etc acc tta ttg gee tea gga aga 820 

Ser He Phe Lys Leu Phe Asp Ser Leu Thr Leu Leu Ala Ser Gly Arg 
250 255 260 

ctt atg ttc cac ggg cct get cag gag gee ttg gga tac ttt gaa tea 868 

Leu Met Phe His Gly Pro Ala Gin Glu Ala Leu Gly Tyr Phe Glu Ser 

265 270 275 
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get ggt tat cac tgt gag gec tat aat aac cct gca gac ttc ttc ttg 916 

Ala Gly Tyr His Cys Glu Ala Tyr Asn Asn Pro Ala Asp Phe Phe Leu 
280 285 290 295 

gac ate att aat gga gat tec act get gtg gca tta aac aga gaa gaa 964 

Asp lie He Asn Gly Asp Ser Thr Ala Val Ala Leu Asn Arg Glu Glu 
300 305 310 

gac ttt aaa gec aca gag ate ata gag cct tec aag cag gat aag cca 1012 

Asp Phe Lys Ala Thr Glu He He Glu Pro Ser Lys Gin Asp Lys Pro 

315 320 325 

etc ata gaa aaa tta gcg gag att tat gtc aac tec tec ttc tac aaa 1060 

Leu He Glu Lys Leu Ala Glu He Tyr Val Asn Ser Ser Phe Tyr Lys 

330 335 340 

gag aca aaa get gaa tta cat caa ctt tec ggg ggt gag aag aag aag 1108 

Glu Thr Lys Ala Glu Leu His Gin Leu Ser Gly Gly Glu Lys Lys Lys 
345 350 355 

aag ate aca gtc ttc aag gag ate age tac acc acc tec ttc tgt cat 1156 

Lys He Thr Val Phe Lys Glu He Ser Tyr Thr Thr Ser Phe Cys His 
360 365 370 375 

caa etc aga tgg gtt tec aag cgt tea ttc aaa aac ttg ctg ggt aat 1204 

Gin Leu Arg Trp Val Ser Lys Arg Ser Phe Lys Asn Leu Leu Gly Asn 
380 385 390 
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ccc cag gcc tct ata get cag ate att gtc aca gtc gta ctg gga ctg 1252 

Pro Gin Ala Ser lie Ala Gin He He Val Thr Val Val Leu Gly Leu 
395 400 405 

gtt ata ggt gcc att tac ttt ggg eta aaa aat gat tct act gga ate 1300 

Val He Gly Ala He Tyr Phe Gly Leu Lys Asn Asp Ser Thr Gly lie 

410 415 420 

cag aac aga get ggg gtt etc ttc ttc ctg acg acc aac cag tgt ttc 1348 

Gin Asn Arg Ala Gly Val Leu Phe Phe Leu Thr Thr Asn Gin Cys Phe 

425 430 435 

age agt gtt tea gcc gtg gaa etc ttt gtg gta gag aag aag etc ttc 1396 

Ser Ser Val Ser Ala Val Glu Leu Phe Val Val Glu Lys Lys Leu Phe 
440 i 445 450 455 

ata cat gaa tac ate age gga tac tac aga gtg tea tct tat ttc ctt 1444 

lie His Glu Tyr He Ser Gly Tyr Tyr Arg Val Ser Ser Tyr Phe Leu 
460 465 470 

gga aaa ctg tta tct gat tta tta ccc atg acg atg tta cca agt att 1492 

Gly Lys Leu Leu Ser Asp Leu Leu Pro Met Thr Met Leu Pro Ser lie 
475 480 485 

ata ttt acc tgt ata gtg tac ttc atg tta gga ttg aag cca aag gca 1540 

He Phe Thr Cys He Val Tyr Phe Met Leu Gly Leu Lys Pro Lys Ala 

490 495 500 
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gat gcc ttc ttc gtt atg atg ttt acc ctt atg atg gtg get tat tea 1588 

Asp Ala Phe Phe Val Met Met Phe Thr Leu Met Met Val Ala Tyr Ser 

505 510 515 

gcc agt tec atg gca ctg gcc ata gca gca ggt cag agt gtg gtt tct 1636 

Ala Ser Ser Met Ala Leu Ala He Ala Ala Gly Gin Ser Val Val Ser 

520 525 530 535 

gta gca aca ctt etc atg acc ate tgt ttt gtg ttt atg atg att ttt 1684 

Val Ala Thr Leu Leu Met Thr lie Cys Phe Val Phe Met Met lie Phe 

540 545 550 

tea ggt ctg ttg gtc aat etc aca acc att gca tct tgg ctg tea tgg 1732 

Ser Gly Leu Leu Val Asn Leu Thr Thr He Ala Ser Trp Leu Ser Trp 

555 560 565 

ctt cag tac ttc age att cca cga tat gga ttt acg get ttg cag cat 1780 

Leu Gin Tyr Phe Ser He Pro Arg Tyr Gly Phe Thr Ala Leu Gin His 

570 575 580 

aat gaa ttt ttg gga caa aac ttc tgc cca gga etc aat gca aca gga 1828 

Asn Glu Phe Leu Gly Gin Asn Phe Cys Pro Gly Leu Asn Ala Thr Gly 

585 590 595 

aac aat cct tgt aac tat gca aca tgt act ggc gaa gaa tat ttg gta 1876 

Asn Asn Pro Cys Asn Tyr Ala Thr Cys Thr Gly Glu Glu Tyr Leu Val 

600 605 610 615 



22/28 



WO 02/28894 



PCT/JP01/08112 



aag cag ggc ate gat etc tea ccc tgg ggc ttg tgg aag aat cac gtg 1924 
Lys Gin Gly He Asp Leu Ser Pro Trp Gly Leu Trp Lys Asn His Yal 
620 625 630 

gee ttg get tgt atg att gtt att ttc etc aca att gee tac ctg aaa 1972 
Ala Leu Ala Cys Met He Yal lie Phe Leu Thr He Ala Tyr Leu Lys 
635 640 645 

ttg tta ttt ctt aaa aaa tat tct taa atttcccctt aattcaaggg 2019 
Leu Leu Phe Leu Lys Lys Tyr Ser 
650 655 

caattctgea gatatccagc acagtggcgg cege 2053 



<210> 13 
<211> 655 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence :ABCG2-482T 
<400> 13 

Met Ser Ser Ser Asn Val Glu Val Phe He Pro Val Ser Gin Gly Asn 

15 10 15 

Thr Asn Gly Phe Pro Ala Thr Ala Ser Asn Asp Leu Lys Ala Phe Thr 

20 25 30 

Glu Gly Ala Val Leu Ser Phe His Asn He Cys Tyr Arg Val Lys Leu 
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35 40 45 

Lys Ser Gly Phe Leu Pro Cys Arg Lys Pro Val Glu Lys Glu lie Leu 

50 55 60 

Ser Asn lie Asn Gly lie Met Lys Pro Gly Leu Asn Ala He Leu Gly 
65 70 75 80 

Pro Thr Gly Gly Gly Lys Ser Ser Leu Leu Asp Val Leu Ala Ala Arg 

85 90 95 

Lys Asp Pro Ser Gly Leu Ser Gly Asp Val Leu lie Asn Gly Ala Pro 

100 105 110 

Arg Pro Ala Asn Phe Lys Cys Asn Ser Gly Tyr Val Val Gin Asp Asp 

115 120 125 

Val Val Met Gly Thr Leu Thr Val Arg Glu Asn Leu Gin Phe Ser Ala 

130 135 140 

Ala Leu Arg Leu Ala Thr Thr Met Thr Asn His Glu Lys Asn Glu Arg 
145 150 155 160 

He Asn Arg Val He Gin Glu Leu Gly Leu Asp Lys Val Ala Asp Ser 

165 170 175 

Lys Val Gly Thr Gin Phe lie Arg Gly Val Ser Gly Gly Glu Arg Lys 

180 185 190 

Arg Thr Ser lie Gly Met Glu Leu He Thr Asp Pro Ser He Leu Phe 

195 200 205 

Leu Asp Glu Pro Thr Thr Gly Leu Asp Ser Ser Thr Ala Asn Ala Val 

210 215 220 

Leu Leu Leu Leu Lys Arg Met Ser Lys Gin Gly Arg Thr He He Phe 
225 230 235 240 

Ser He His Gin Pro Arg Tyr Ser He Phe Lys Leu Phe Asp Ser Leu 

245 250 255 

Thr Leu Leu Ala Ser Gly Arg Leu Met Phe His Gly Pro Ala Gin Glu 
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260 265 270 

Ala Leu Gly Tyr Phe Glu Ser Ala Gly Tyr His Cys Glu Ala Tyr Asn 

275 280 285 

Asn Pro Ala Asp Phe Phe Leu Asp lie He Asn Gly Asp Ser Thr Ala 

290 295 300 

Val Ala Leu Asn Arg Glu Glu Asp Phe Lys Ala Thr Glu lie lie Glu 
305 310 315 320 

Pro Ser Lys Gin Asp Lys Pro Leu lie Glu Lys Leu Ala Glu lie Tyr 

325 330 335 

Val Asn Ser Ser Phe Tyr Lys Glu Thr Lys Ala Glu Leu His Gin Leu 

340 345 350 

Ser Gly Gly Glu Lys Lys Lys Lys lie Thr Val Phe Lys Glu He Ser 

355 360 365 

Tyr Thr Thr Ser Phe Cys His Gin Leu Arg Trp Val Ser Lys Arg Ser 

370 375 380 

Phe Lys Asn Leu Leu Gly Asn Pro Gin Ala Ser He Ala Gin He He 
385 390 395 400 

Val Thr Val Val Leu Gly Leu Val lie Gly Ala He Tyr Phe Gly Leu 

405 410 415 

Lys Asn Asp Ser Thr Gly lie Gin Asn Arg Ala Gly Val Leu Phe Phe 

420 425 430 

Leu Thr Thr Asn Gin Cys Phe Ser Ser Val Ser Ala Val Glu Leu Phe 

435 440 445 

Val Val Glu Lys Lys Leu Phe He His Glu Tyr He Ser Gly Tyr Tyr 

450 455 460 

Arg Val Ser Ser Tyr Phe Leu Gly Lys Leu Leu Ser Asp Leu Leu Pro 
465 470 475 480 

Met Thr Met Leu Pro Ser He He Phe Thr Cys He Val Tyr Phe Met 
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485 490 495 

Leu Gly Leu Lys Pro Lys Ala Asp Ala Phe Phe Val Met Met Phe Thr 

500 505 510 

Leu Met Met Val Ala Tyr Ser Ala Ser Ser Met Ala Leu Ala lie Ala 

515 520 525 

Ala Gly Gin Ser Val Val Ser Val Ala Thr Leu Leu Met Thr lie Cys 

530 535 540 

Phe Val Phe Met Met He Phe Ser Gly Leu Leu Val Asn Leu Thr Thr 
545 550 555 560 

lie Ala Ser Trp Leu Ser Trp Leu Gin Tyr Phe Ser He Pro Arg Tyr 

565 570 575 

Gly Phe Thr Ala Leu Gin His Asn Glu Phe Leu Gly Gin Asn Phe Cys 

580 585 590 

Pro Gly Leu Asn Ala Thr Gly Asn Asn Pro Cys Asn Tyr Ala Thr Cys 

595 600 605 

Thr Gly Glu Glu Tyr Leu Val Lys Gin Gly He Asp Leu Ser Pro Trp 

610 615 620 

Gly Leu Trp Lys Asn His Val Ala Leu Ala Cys Met He Val He Phe 
625 630 635 640 

Leu Thr He Ala Tyr Leu Lys Leu Leu Phe Leu Lys Lys Tyr Ser 
645 650 655 



<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Seauence: Art if icially 
synthesized primer seauence 

<400> 14 

ccatgacgat gttaccaagt att 23 

<210> 15 
<211> 23 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence :Art if icially 
synthesized primer seauence 

<400> 15 

aacatcgtca tgggtaataa ate 23 

<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Seauence 
<220> 
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<223> Description of Artificial Seauence: Art if icially 
synthesized primer seauence 

<400> 16 

cattcatcag cctcgatatt cca 

<210> 17 
<211> 22 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence:Artif icially 
synthesized primer seauence 

<400> 17 

accacactct gacctgctgc ta 
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